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Manufacturing and Physicochemical Properties of Wine using Hardy Kiwi Fruit (Actinidia arguta). Park, Kyung Lok,
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For the development of hardy kiwi wine, we arranged for the post-maturity of hardy kiwi fruit, treated them with calcium carbon-
ate and a pectinase enzyme complex, investigated the resulting physicochemical properties and conducted a sensory evalua-
tion. The period determined for creating post-maturity in the hardy kiwi fruit was determined as 5 days storage at room
temperature following maturity. During this time the yield of fruit juice was increased from 22.1% to 53.5% using 0.1% (v/v)
cytolase PCLS5 for 2 h at room temperature. 0.1% (w/v) calcium carbonate was also added during the process of aging, for the
reduction of the sour taste. The fermentation trial of the hardy kiwi wine was prepared using water (25% or 50%), sugar
(24 brix), 0.1% (w/v) CaCOs, 0.1% (v/v) cytolase PCL5, K>S;05 (200 ppm), and yeast (1.5 x 107 cell/ml). Fermentation then
occurred for 2 weeks at 20°C. The pH value, total acidity, alcohol, and reducing sugar content of the resulting hardy kiwi wines
of 25% (v/iw) and 50% (v/w) water, were in a range of pH 3.4-3.7, 1.12-1.21%, 14.3-14.4%, and 15-16 g/l, respectively. Citric
acid and fructose constituted the major organic acids and the free sugar of the 25% and 50% hardy kiwi wine, respectively. Vol-
atile flavor components, including 10 kinds of esters, 8 kinds of alcohols, 5 kinds of acids, 3 kinds of others and aldehydes,
were determined by GC analysis. The results of sensory evaluation demonstrated that 50% hardy kiwi wine is more palatable
than 25% hardy kiwi wine.
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N 2 Ex0] gt} Fujo] e Actinidia & A2 A
arguta Planchon THEiUF+E H|£3}9, A arguta Planchon
ot [Actinidia arguta(Siebold & Zucc.) Planchon ex  var. rufinervis Nakai(= T L), A. kolomikta Maximowicz
Miq. var. argutal< Sl U-E3H(Actinidiaceae)o] &£3= ot (F T YH), A. polygama Planchon(Zi Tt UH), A. rufa
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4E YRE 56800 Astelel 10870 o A%ein 8l HehIC Beol 19mt oF 6u) B AR AeA 9
719 4 eI, of 7o 20 22 Sgol FAY  THEL £2 4% Al AN S50 9 W, Ak
o

= [}
o] z3l7h 2 o]FolA YT FYFHOR $HoiTiE BT
*Corresponding author =l Sl
Tel: +82-33-760-2252, Fax: +82-33-760-2183 el sk A5= Hou S{6]0] cefuby S712% 8 &
E-mail: kschung@yonsei.ac.kr % gdF= %%“1]:759—] A& gAIstL ol 4™ vh¢-
© 2013, The Korean Society for Microbiology and Biotechnology 20| MZELL Z7IA]7]E anti-infective®} anti-tumor &I}

September 2013 | Vol. 41 | No. 3



328 Park et al.

£ B3, Takano 5[211 THU-F £719 vgke 5
ZE°| myeloid colony A& AA=3taL, Z4AE vl o
A IL-32} bone marrow cellS Z7MA 71tk H 138}
Fumihide 5[4]2 ttUFE 25 ¥ E23t cateching 7
20 FFFoIg A3, WP 9 2w 3 Eo| FH
A, EPAEZS U AZp7t STt en, T Ao o
e A ETTL QS-S HAskglct

tef = olgd BYF S 459 A3t 7] E M
AE Ballet 3, R4t A T oheket g @4l
AP = 35 4od FARE g4 9lon Tl A47
Zro] Bl A7) ARA] AEA 0l WolAl= S AR QL
tH19]. ofof wet thefj A o) 7hg E AR Sl tigt AErt
A4s] dasit weks 2 AFodA s diE ol-&sto] &
aFE Axsta daFo ogstd A1 #EH7HE F5)

S8 e FaFo] Ax 7HeAdS AESAL sl

H g Actinidia arguta)E T4 20°Co| A 6 St
ST T, AR A8t

AMEHF

Thefohel Azo] AR e BAF Az0) Aok
g JHEQA Saccharomyces cerevisiae (Ferminvin,
Gist-brocade, France)E Y3t AF&-3I9th a2 = YPD
medium [1%(w/v) yeast extract, 2%(w/v) peptone, 2%(w/v)
glucose]oll Este] 30°C 218794 29 &<t 150 rpm
20 Wbk ¥, FEE AFEIAC,

SAN 2 2 &2

chefj ot o of] AFE-3h & A A= cytolase PCL5 (BISION
Co., Sungnam, Korea), multifect pectinase FE (BISION
Co., Sungnam, Korea), pectinex (Novozyme, Bagsvaerd,
Denmark)E Z+Z}F 0.05%, 0.1%, 0.2%, 0.3%(v/v) == H
7Fste] Zg7101 A 150 rpm, 2417 S BHSAIT] %, 944
#£2(3,000 X g, 10 min)3te] F5 N Fuj= g5 4
&5 SAsGT g5y A= 2467] flste] o
TZFo] CaCOs(Daejung Co., Siheung, Korea)E Z+ZF 0.1%,
0.2%, 0.3%(w/v) =2 Z7Iet &, theji5e Hastqct.

Cil YeF Mx

g E FAISkL 20°CoA A 5Y7 A% &, #E7]
(Keyang Co., Ansan, Korea)E ©]-&3}o] 38 F9o chafjubAl
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< wpjstgict. chefjataj o 2+ 25%(viw)2t 50%(viw) &
S A7t Ao 2 24 *brix(252 g/)E HFstArt. &
A (CaCOg), HAA], HERsoHAT 25 (K5S:05) 200 ppm
L AHA7ME 3, 2H (1.5 x 107 cel/mD) S A E35}o] 20°C) A
25 5 wrastch dape g o] gt 14} o}
gt &, 4°Col A 8F &< &5k

olgtstd 2A

Ta S 50 mlE Fste] PA4lE2 (4,000 % g, 10 min)gt ¥,
= FAGEA (Atago Co., Tokyo, Japan)s o]&3le] &
AstR o, pHe AR S A5 pH meter (Orion 3
star, Thermo Co., Beverly, MA, USA)E A}&3lo] =43}
A FAEE= gl 10 mlo) 1%(w/v) phenolphtalein A
Ak 2~39&S A7Fe F, 0.1 N NaOH &94Z o] &3t
o pH 8.27}A] F3}4 g sto] FAAL =0 &2 AT
HaFo] g FF AZEH 100 mlof F7F5 20 ml

2 Wrtelo] 8% F, 2555 A9 100 mlo] Hx
£ 8311 FA A Daekwang Inc., Seoul, Korea)E A&

sto] & S S ST T2 dinitrosalicylic
(DNS) W o 2 =431t} 1%(w/v) dinitrosalicylic acid
(Sigma Chemical Co., St. Louis, MO, USA), 1%(w/v)
sodium hydroxide (Sigma Chemcal, USA), 0.05%(w/v)
sodium sulfate (Sigma Chemcal, USA), 0.2%(v/v) phenol
(Duksan, Korea)o] &% DNS A|9F 1 ml¥} 1008] 343t
A 2N 1 ml& E33to] 100°Co A 158 ek §HEAI7
%, 97t S/ 3 mle /5] 546 nmof| A FH =
£ 243519 th. E59 22 D(+)-glucose(Sigma Chemical
Co., St. Louis, MO, USAYS A}-g-5to] AHFatgich(3].

R & R 2N

712 A& 20 mlE 3t Y4lE2](4,000xg, 20 min)
3t 1 A5 9L 0.45 mm membrane filter (Advantec,
Toyo Roshi Kaisha Ltd., Japan)2 &1}t & YMC-pack
polyamine II column (4.6 mm x 250 mm)<& AF&3F high
performance liquid chromatography (HPLC)Z &3}t
(Table 1). 47142 g5} Zo] #8319 organic acid
analysis column(300 mm X 7.8 mm, Bio-rad)& AF&3t
HPLCZ E43}%th(Table 2).

Table 1. The condition of HPLC for analysis of free sugars in
the hardy kiwi wine.

Model Shimadzu CTO-10AS

Column YMC-pack polyamine Il (4.6 mm x 250 mm)
Detector RI dectector

Mobile phase  Acetonitrile : H,O (75 : 25, % (v/v))

Flow rate 1.0 ml/min
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Table 2. The condition of HPLC for analysis of organic acids
in the hardy kiwi wine.

Model Shimadzu CTO-10AS

Column organic acid analysis column
(7.8 mm x 300 mm)

Detector UV Detector, 210 nm

Mobile phase 0.008 M Suifuric acid

Flow rate 0.5 ml/min

Table 3. The condition of GC for analysis of volatile flavor in
the hardy kiwi wine.

Model HP-5975B GC Series

Column HP-FFAP capillary column (0.32 mm
x 50 m I.D., 0.5 mm)

Oven temp. 40°C (2 min) — 3°C/min —
200°C (35 min)

Carrier gas He (3.0 ml/min)

Injection Tl

Detector Flame ionization detector (FID)

Injector temp. 250°C

Detector temp. 280°C

7] 24
F7AHAEL AR 2.5 mlo] 40% NaCl Z3H8-9¥ 0.5 mlz}
dichlormethane 2.5 ml& 7}t &, 38 =<t dest9).

1027 Ao FAst A& (7,000 x g, 10 min)E 7

js

oon

5 dichloromethane®2 045 mm membrane filter
(Advantec, Japan)Z o] I}¢t & viale] ¥ HP-FFAP
capillary column (0.32 mm X 50 m I1.D., 0.5 mm)& A&

3} gas chromatography (GC)2 £43}th(Table 3).

N
=
|E
Ofm
=
I

oo =

BEANE T8 1499 Y S gareR 4, Ful,
7], 8, E84 7159 57 AAEo) diste] 53 BAY
o= Hrkste] g $aairtR), e REsTaH)e] A
22 BAST. B Aot EAAH )L SAS program
(ver 9.1)& AFE-3}H 3L, ANOVA testZ A& AA B
7} ABT7EY $ORE 5% (p < 0.05) Fo|5 A AE3}

Zi % oy
2412t A

chE Aol §5& Teistel Bhlo] Tredt Aol
A Sest] o chefatae] 48 T4 skl A &
Y7170 AESNA el § 20000 A 697 S THAA
YEE $EW 2w oA 2/FEE 148 brix
(155.4 g/MoA] 4 62oll= 18.2 brix (191.1 g)& Z7}3}
A Y FEE BYAE 2L FAs. A
44 59 ol FRE e o7 4HH T Raj7t 2
P2 o) G Az HUHA Yrkn AHol &

47172 Y= AdAsAH.

SAX2|0f| ofst &

#2715 o]&sto] T3 T F Y 42E(control)
22.1+ 1.5%(vV)E Rol A5 EFS Al ot
oy Ho] g TAAQ cytolase PCL5, multifect
pectinase FE, pectinex 5 =2 X235} cH(Table 4).
32579 a4AE Fol|A cytolase PCL5 AR A A &
< g tFY &2 UEtiledl, 53] 0.2%(v/v) cytolase
PCL5 &2A418 A3 AL 535+ 1.6%(VV)2R FA 2
(contro) Xt} ¢F 2.4vjL} =&o] F7IstgTt. Leju, A4aA|
FEE 0.1%v) o) A i FY &0l 94
atol7h glojA & o] &% AT AXAl 0.1%(v/v)
cytolase PCL5 A4AE A 23ty 2E5,&S wole Aol
T A2 ARESIT Jeon F[91 BTl A= Al
pectinexZ 200 ppm A7}5te] 3087 A &39S o, =
$80] 24.3% Y Z7135tgtkn R 13, Jeong S[11]&
EHZ}o| pectinexS 500 ppm F7}5te] 3087F A 239
o, TF5E&0] oF 8.6% F7Fstgitia Bustgitt ojet 7
o] Zgo] Wol ZFo| go|stA] P2 A o= pectinase
AQY aaAE Bl FErES FHE £ e QLR
A2 EQth AT A% E 9 pectinaseS AT AL
methanol®| 3+&Fo] F7hsto] Ao FAo| AstE = A
o= waEe] QTH10, 14].

CafakEel x|

FTH20]. ol FaF AxA| et Alnto] 7|5 G 7] o
Table 4. Effect of various enzymes on the extraction of juice from hardy kiwi fruit.

Cytolase PCL5 (%) Multifect pectinase FE (%) Pectinex (%) Control

ontro

0.05 0.1 0.2 0.3 0.05 0.1

0.2 0.3 0.05 0.1 0.2 0.3

Juice 322 531 535 512 273 361
Yield (%) £0.7 +17 +16 +1.5 1.2

16 09

372 385 322 513 524 514 221
1.7 +14 13 17 =£15 =*15

Each values are mean + standard deviation (n = 3).
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o g TdEeo] CaCOE SR AEsly ansE JE
310 20°Col|A] 25 59t Bra 7|3 4°ColA 85 FoF 44
A7l &, AEEARI B5H7HE $P5HGrHdata not
shown). CaCOs A ] 5E7} Fobof uhet A== 243
o2 ZrAsFAT F5H7E A3, 0.1%(wiv) CaCOs A2 A]
FoH R 7P 45kl theff AT ARA FAAYE
A3t HH =2 AAstAt

pH & Stz H3}

o A S gast &, Z4+ZF Zhaesto] 25%((viw) A 2T
(hardy kiwi wine 25)2} 50%(v/iw) * 2]t (hardy kiwi wine
50)5 FHISHAT. 22 AP Fol d72 F7bsho] 24 “brix
(252 g2 BH3FH I 0.1%(W/v) CaCOs, 0.1%(v/v) cytolase
PCL5 &4, wletzolsh4t ZHE(200 ppm)S H7HE &, &
B(1.5 % 107 cel/m)E FE3+] 20°Co A 25 FF Ha )
At 4L 4°Co A 8¢ F2t AystAA thf YA
pHO} FA= o) Wshs 2ARSIGTh

o} HEF hardy kiwi wine 252} hardy kiwi wine 502]
pH ¥3h= Ea 27]o] 27 pH 3.7¢} pH 3.8 UEHH L,
2a 25o]= pH 3.49F pH 352 FadtH 2 o|F £40]
Zgygol wet pH7F S716te] 4 8Foll= pH 3.79} pH 3.7
2 AR F715te BEFS e AT (Fig. 1A). $4H= W3}
= Fax7] 47 1.52%2} 1.34%5 YEhH L M3 57
stttz Ha 250 ZH2F 1.90%% 1.87%2 o FAEE U
B AL S 27 o|FHE A A5 Faste] 4] 85 Z+
ZF 1.21%9} 1.12%2 VERHch(Fig. 1B). 123 thef W&
Z hardy kiwi wine 50°| hardy kiwi wine 25 Xt} Z4t3
O pHE 1 4t=E B2 AFE Ut

%a 23 &, pH7F 48k FAETF S7HE ol &

4.0

A
3.8

3.61
=
=)
3.41

3.21 —0— Hardy kiwi wine 25
—e— Hardy kiwi wine 50

3.0 T T T T T T T T T

0o 1 2 1 2 3 4 5 6 7 8

Fermentation Aging

Time (week)

Lo ol Azt AYPHHA Y= F714HY o] F
7Fet7] o2 AR E L, AYE f714 g
Hh-3-3te esteret 22 Fu| RO E HHATE AFEL
[17]0] 9Jste] 839] %44717HE <t pH7} 78l FAETL
A2 Ao 2 AR EQ T Woo 5[22]12 7]9] 9kl AR A]
WA 4U7HA] pH7E Aasittr wart o e wet pH
L, Kim 5[13]& 2ujak Fas AzofA A=

T 40% o] T HE A3 FaEATh BuEkg]
o o]& & ArAnet FAH T

U7 S Y Y He|
o 2E S hardy kiwi wine 252} hardy kiwi wine 50
15ig T Ao WA 1A B2 271t
WE 2%3}o| hardy kiwi wine 25% 14.4%(252 g/)et
hardy kiwi wine 50 14.3%(250.3 g/)Z &7 slFo] Ay
AEol 4 8F A A SHA FASIAT. HF dAE
ol Qlof 2+t 25%(viw)2} 50%(viw) 7Hpgt A 2ol Al
S92 Aol glolThFig. 2A).

Woo 5[22]2 7] 91€k2l A zA] 23] Azt A Eof
WE 89o] FTg FeFol o 12%2 ehThI BBy
i, Choi F[2] 2710 HaF AxA HaE 10¢] ¢S
ol oF 13%=2 Yehlltkal Histgich. Hwang 5(712 &

FHlg S A RA Z7|GEE 24 ‘brix2 2-5)e] WA
o I E 497HA] F438] YaE7E FPE o] HaE 7Y

o o] oF 12.6%= Urehiitk BBt 3
W2 Ba77ke tha Zo|7h YARE HAA] GHE o
o] FARE AL el 4= At

At ek HIt= 2UF 2 7)o hardy kiwi wine 25
239 g/1¢} hardy kiwi wine 502 234 g/lo| A ¥& 1527t

11

2

_(?L
e 32 A

du me o o
R

ol of

Total acidity (%)

1.27 —o— Hardy kiwi wine 25 ?
—e— Hardy kiwi wine 50 s

1.0 — 7T
o1 2 1 2 3 4 5 6 7 8

Fermentation Aging

Time (week)

Fig. 1. Changes in pH (A) and total acidity (B) of hardy kiwi wine.
Open circle, hardy kiwi wine 25: hardy kiwi wine was added with 25% (v/v) water and fermented for 2 weeks at 20°C. Close circle, hardy
kiwi wine 50: hardy kiwi wine was added with 50% (v/v) water and fermented for 2 weeks at 20°C.
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—O0— Hardy kiwi wine 25
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Fermentation Aging
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Fig. 2. Changes in alcohol content (A) and reducing sugar (B) of hardy kiwi wine.
Open circle, hardy kiwi wine 25: hardy kiwi wine was added with 25% (v/v) water and fermented for 2 weeks at 20°C. Close circle, hardy
kiwi wine 50: hardy kiwi wine was added with 50% (v/v) water and fermented for 2 weeks at 20°C.

A 2T ol F43] Fasto]
19} 16 g2 Uet it 44717k
AR FAEHE AL AR
ojuf Hav|d= o] &EH 7| o ta7
& o] S43] 71 wet ddd
A& eIttt (Fig. 2B).

Woo 5 [22]2 7|91kl A=A Tazt 8474 §43] 71
FEo] Z7|FE 25 brixo| A Ha 8U o= 10 brixE LA
3191, Hwang S[712 d HaF A2A| 27|F= 24 %brix
oA W& 7o FET} 7.5 brixE FASG T Bt
k.

ot 1
ol
N
o
=2
S
,
—_
o
®

33;294 Fore
YA &
= 343 %

5=

SN U Qalg BA

HPLC 242 53 o) waze 7140 243 33
2 Table 5&F Zo] citric acid, succinic acid, malic acid,
acetic acid, lactic acid 5°| AZ% It} the) ©&F hardy
kiwi wine 259} hardy kiwi wine 50| 4] &gt A0S
Bl & citric acid®] o] 6.7+1.2 g1} 6.6+ 1.1 glZ
AA F71419] 54.6%F 2HA st 7HE =4 YERR It
o 2= AATE Ul succinic acid®] FHEFol
2.310.3 g/19} 2.0+ 0.5 gNZ2 Ve A Th. Goro 5[5 th
A F 9 {7 AR citric acid?} malic acido] o H,
I @2 47 12 g1gh 2.3 gz Hustn). wabA o
£ ol & FaF A=A {714 FolA citric acid] o7
o] & Aoz ARHUM

HPLC 48 £3 tjag] @i 29 o839 247} gk

<2 Table 69+ ZHo] fructose, glucose, sucrose 50| AEE
S’,i‘l} ot ¥ &3 hardy kiwi wine 252} hardy kiwi wine

Table 5. Composition and content of organic acid of hardy
kiwi wine by HPLC analysis

@

Organic acid  Hardy kiwi wine 25 Hardy kiwi wine 50
Citric acid 6.7+1.2 6.6+1.1
Succinic acid 23+0.3 20105
Malic acid 1.3+04 15105
Acetic acid 06+0.2 0.5+0.1
Lactic acid 04102 0.4+0.1

Each values are mean * standard deviation (n = 3).

Table 6. Composition and content of free sugar of hardy kiwi
wine by HPLC analysis

@

Free sugar Hardy kiwi wine 25 Hardy kiwi wine 50
Fructose 25108 27+04
Glucose 0.4+0.1 0.3+0.1
Sucrose 0.2+0.1 0.2+0.1

Each values are mean * standard deviation (n = 3)

5079 §-o1F <l Zol= 1YL fructose?] $HEFo] 2.5+
0.89} 2.7+ 0.4 g2 71 37 Lrehlelch. Woo 52212 7]
Aeklo &4 sdoA FET FFE HlusHs o
maltose®} glucose”} EHelEgitty Hu3tg =g, o]l &

Q72 34t Aolsteir.

85 B =4 o HEFY L 24 ET= Table
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7o) ety it 1A EL o] 2E 3 hardy kiwi wine
25%} hardy kiwi wine 507+9] 39491 zlol&= ot &
&, d2HE, dHstols, f714L, 718 59 FFEAR
T 9eL FelEtgtt. dALEE AL iso-amyl
alcohol (336.1-363.7 ppm), iso-butyl alcohol (313.5-349.1
ppm), phenethyl alcohol (44.0-46.7 ppm) 5°] F8 7|4
o2 BARATL o) AH 5o} Fustol ERIALE ethyl
acetate (47.3-45.7 ppm)&} acetaldehyde (37.6-48.0 ppm)
e g)Eos SAstdtt. 8F, 9E, 45 FolA

Table 7. Composition and content of volatile flavor compound
of hardy kiwi wine.

(ppm)
. Hardy kiwi Hardy kiwi
Volatile flavor compounds winZ o5 winZ 50
Alcohols Benzyl alcohol 0.86 0.89
Phenethyl alcohol 43.99 46.65
Iso-amyl alcohol 336.09 363.66
Iso-butyl alcohol 313.54 349.05
Methanol 24.62 22.23
n-Propanol 17.38 19.36
n-Butanol 0.94 1.08
n-Amyl alcohol nd nd
Esters Ethyl acetate 47.25 45.65
Ethyl caproate 0.19 0.22
Ethyl butyrate 1.00 0.44
Ethyl caprate 0.37 0.54
Ethyl caprylate 0.11 nd
Ethyl lactate 14.29 19.10
Phenethyl acetate 0.15 0.15
Iso-amyl acetate 1.57 1.02
Iso-butyl acetate 0.80 0.67
n-Hexyl acetate nd nd
Aldehydes Acetaldehyde 47.96 37.63
5-Methyl furfural nd nd
Fulfural 0.53 0.43
Acids Caproic acid 2.31 2.37
Iso-butyric acid 4.07 5.55
Iso-valeric acid 6.09 6.40
Valeric acid nd 0.30
Propionic acid 0.47 0.44
Others Acetone 1.12 0.81
2,3-Butanedion 0.35 0.34
y-Butyrolactone 5.94 7.59

nd, not detected

http://dx.doi.org/10.4014/kjmb.1301.01002

iso-amyl alcohol} iso-butanol®] §HaF @ shafFu|7} WaF
o] g gtof] 2 FFE F= AL E FH7HEI Q=] iso-
amyl alcohol2 leucine AFAZ 3}o] FA H+= fusel oil
o gz o2 22 uhhlgk16]S 2= W, iso-butanol
valine® 2 2| F A& 1 ethanold} S-ASH 5 EAS 7}
A= Ao 2 BuE i Qth17]. =3 phenethyl alcoholS
Au)gE 7= HFE alecohol R L2 LA QUth23].
Z2 oA JAHEL gl o2 TGS Ho) v3ks
ZHBE njgF 74w 2 FaA] H=t wiFY iso-amyl
acetate, 7|39 ethyl lactate, At}3F9] ethyl caporate
5 o8 A9 o AH 29} 2-phenethyl acetate 22
2o GAHES AAE ACR GolA SITHI8). Bihyl
butyrate= $= 8 Frhef o F2e Fo2 g A =
2 °4?—¢‘J—]-°ﬂ/\‘] = 0.4-1.0 ppm©] FZE I H12]. Bartley
¢} Schwede [1]&= <49 W2 ethyl butyrate?] F71= %
cr9) A4 Pl £ AT grre nsgon
A+Z2T g daFE Axste A% ZI, ethyl
buratet U1 $19E02 ST AL ol
Ferelot Bkl 20e] B4} o1 Rol7t &

2 AR E %tk Methanol2 2E A E o A 22.2-24.6 ppm
o] g Ul 49 methanol 32 T4 Al
Z o] #HE&o| pectin methyl esterase (PE)o] 25l &
o] AHEHE AeE dEA AoH14]. AFFTHAAE=
A2 9] methanol %S 1,000 ppm ©|3t2 FA3FL ¢l
o, A7ATE B 4 EFN A0 A AL
QI5FATH13].

oFr

—

2+2}9| 7} A7 RS 25%2F 50%2 A g5l 253 Fot vt
oFal 8% % *éii ohef ra o] s A, o, 3], F
SHAZ o] TERU14DE o
1A]%t AT} (Table 8), hardy kiwi wine
50 A 7F A, ot 3|, A 7| S o)A Z2+ZF 4.00%,
3.587, 3.674, 3.67TH L& w2 FAZ ol 7|awrt 7H

>

Table 8. Sensory evaluation of hardy kiwi wine.

Hardy kiwi wine 25 Hardy kiwi wine 50

Color 2.75° 4.00°
Taste 3.08% 3.582
Flavor 3.33% 3.678
Overall acceptance 3.17% 3.67°

Each value indicates the average of the sensory scores in
the range from 1 (dislike extremely) to 5 (like extremely) that
14 panels recorded. In a column, means followed by the
same latter are not significantly different at the 5% level.



Manufacturing and Physicochemical Properties of Hardy Kiwi Wine

\A

L2438 Ao 2 3134t Hardy kiwi wine 50 A &=
Z* A2 %El% d e A= ZAT succinic acid9}
citric acid @] gHgo] Wol Atn| 7} 7462 ¢k o n, iso-amyl
alcohold} iso-butyl alcohol®] §&Fo] 714+ =A| Ul 5
A9k 54 8/ doll= oheff HaFY Abstet Zo] A H
o] Aoz Ay} gt 21 FFAQ 7|5 &7 HopAl=
AE el ti(data not shown).

Jeong 5[10]19] < o] &3 YAF A HFH o] =&
fusel oilo] 79 F4o T2 QQlo] "t Biuse
o, TedA S 7188 B4 23, hardy kiwi
wine 509 4] iso-amyl alcohol®} iso-butyl alcohol®] 3taFo]
7P =%, ¥ BEAAIAE P =& BAS ot

SA AT UL

Jﬂ

2 o

o 7]
3¢ o3

W

e 7HA = & ol &sto] FaF Az

S SRS TeAY 28 S ekl T4
< 5UE A3, E4A A2+ 0.1% cytolase PCLEE
212 AP Ete f BF $&0] 53.65%% FA 2 FHET} of
2.4M|} S go] ZrheheTt che) wER A2A| 2 A%
< FAA7]7] Y3 A EE 0.1%(wiv) CaCOsE &
s 4Rse daBaS By 27 st
25%(viw) A 2] F(hardy kiwi wine 25)2} 50%(v/w) A 2]+
(hardy kiwi wine 508 Z¥|sFic}. 22t el 7o) A%S
A718}e] 24 ‘brix (252 gMHE EZF3FA L 0.1%(wiv) CaCOs,
0.1%(v/v) cytolase PCL5 & AR, W EF=ol3AE ZHE(200
ppm)Z A7FeE &, F1 (1.5 x 107 cel/m)E FZE35}o] 20°C

oA 25 et HASAL SHL £CIH 85 5% 1Y
ShAl chel o] pHel FAEL 212F pH 3.4 573}
1.12-1.21% 2 (A 3tHth €72 FT AT 14.3-
14.4%%} 15-16 gl2 A3}t ohaf) HaFo F2 47
Atk §-2 -2 citric acid (6.6-6.7 g/l)@} fructose (2.5-2.7
g/HZ 71 A ettt 8 F7HE OS2 E iso-amyl
alcohol, iso-butyl alcohol, phenethyl alcohol, ethyl acetate,
acetaldehyde 5o] H&= At o aFo B5H7H 2
o}, gta} 3, £¢F 9l 7|3 % 25 hardy kiwi wine 5001 A

w7t AV S Aoz BelskyTt
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